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?? 2.4??????????? 2.4??? 2.6??????????? 2.6????????
???????????????????????????????? 25%????????
??? 25%?????????????????????????????????????
?????????????? 2.1 ≤ J ≤ 2.9??????????????????????
???????????????????????????????????????? ( 14 )




























???? 1?????? 0??? 13 × 13?????? (2)??????????????? 1
?????? 0??? 13 × 13?????? (3)?? 1?? 1?????? 0??? 13 × 13?
?????? 3???????????????????????????????????1
????? N/2???? 3??????CNN?????????? 13 × 13 × (3N/2)????
CNN?????????????????????????? 3????????????
???????????????????? 3 × 3?????????????? 12?8?8?
??????????????????????????????????????????
???N?????????????????????????? 162N + 1, 861??????




























































?? 4??????????????????????????? 1?? 9??? 9?????
????????????????? 7?????????? 34?????????? 4??
???????? 136????????????????????????????????
??????????? 5?? 1????????????????????????????








???????????? 4?? 1????????????????????? 3???
??????????????? 2?????????????? 123????? 678???




























































(???????) = (?????) × (???? +???) (2)
?????? 400????? 0.2????????400??????????????????
(?????) = 1 −??? × 0.002 (3)
????? 1? + 30?2? + 10?3? − 10?4? − 30??????????????????
























???????????????? 1???? eXtreme Gammon????????????
???????? [13]????????????????????????????????
?? [14]?????????? S??? s ∈ S ????????? A(s)??????????
????? s??? a?? (s, a)?????????????? N?????????n???
?????? (sn, an)????n? 1 ≤ n ≤ N?????????????? D???????
???D???????????????????????
D = {(s1, a1), . . . , (sN , aN)} (5)
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?? 1? l = 2??????????????? z(2)3 ??????? f ???????????
?????








???????? x???????? 0????????x???????? 1??????
??
ReLU?? g(x)??????????





???????? z(l)1 · · · z(l)n ?l + 1??????????? u(l+1)1 · · · u(l+1)m ????? x(l)i ? u(l+1)j



























||di − gi(x)||2 (12)






w(t+1) = w(t) − γ∇E(w(t)) (13)
w(t+1)??????????w(t)??????????γ?????? 0??????????
??∇E(w(t))?????? ∇E(w(t)) = ∂E(w(t))/∂w(t)??????????w(t+1)??? E(w(t+1))
??????????????????????
E(w(t+1)) = E(w(t) − γ∇E(w(t)))




= E(w(t)) − γ∇E(w(t))2 + R (14)
R???????????? 3????????????γ?????????R?????
??????γ?????????????????????
E(w(t+1)) ≤ E(w(t)) (15)
?????????????????????????????????????????




??SGD????????????? n????????????? En(w)??? En???
???????????????














w(t+1) = w(t) − ϵ∇E(w(t)) − µ∇E(w(t−1)) (18)
SGD?????????????????????????Adaptive moment estimation (Adam)
??? [16]?Adam???????????????????????? Adam??????
????? [16]????????????????Adam???????? 3???????
β1?β2?ϵ?????1??????????m0 = 0?2?????????? v0 = 0????
???? t = 0????
1. ??????? t???? t + 1????
2. ??????? t????????? ∇E(w(t))??????
3. 1????????????????????
mt = β1mt−1 + (1 − β1)∇E(w(t)) (19)
4. 2????????????????????∇E(w(t))2?∇E(w(t))??????????
????????????

















??????Adam?????????? E(w)??? ∇E = ∂E(w)/∂w?????????



































???? f ′(u(l)j )?????? f ? u(l)j ????????????????δ(l)? l+ 1?????
























































???????? p???????????????????? n??? p????????







? 3.2?????? eXtreme Gammon?????????????????????????
Q(s, a)?Ako Atarashi????????????????????????Ako Atarashi??










Q(s, a′) − Q(s, a) (29)
?????????????????????????????????????????
??????? DA = {D1, . . . ,DP}??????? Dp = {Dp1, . . . ,DpMp}?Dpi????? p??












































?????????????????? [17]?????? f ??????????????
???????????




i=1(Rp − f (e(Dpi)))2∑P
p=1














Ako Atarashi?? 4? 13??????????????????
? 4: ??????????
p ??? ?????????????? ????? ???? ??????
1 1177 533 1969.9 2.49 0.247
2 2802 580 1936.2 2.49 0.277
3 680 674 1896.7 2.39 0.231
4 529 529 1863.1 2.45 0.282
5 715 536 1833.5 2.40 0.275
6 1065 736 1732.9 2.47 0.292
7 3128 549 1726.3 2.45 0.315
8 1820 673 1710.1 2.46 0.314
9 6024 803 1700.3 2.52 0.336
10 1033 505 1695.3 2.48 0.377
11 1114 562 1571.6 2.53 0.466
12 12085 658 1553.3 2.50 0.475
13 626 596 1453.6 2.67 0.486
????????????????????????????500???????????
????????????????????????????? 34?????




???? = −1580.8 ×???? + 5669.7 (35)
500?????????????????????500?????????????????























??? n ???? ????
1 −0.374 ± 0.023 −11.44
2 −0.49 ± 0.03 −1.42
4 −0.59 ± 0.03 −0.40
8 −0.69 ± 0.04 0.15
16 −0.76 ± 0.05 0.41
32 −0.78 ± 0.06 0.51
64 −0.82 ± 0.07 0.62
128 −0.84 ± 0.09 0.66
500 −0.93 ± 0.07 0..87
? 6: ?????????????
??? n ???? ????
1 −0.041 ± 0.022 −142.89
2 −0.06 ± 0.03 −71.77
4 −0.08 ± 0.04 −35.77
8 −0.12 ± 0.06 −16.71
16 −0.17 ± 0.09 −8.08
32 −0.23 ± 0.12 −3.85
64 −0.30 ± 0.16 −1.67
128 −0.41 ± 0.21 −0.47




















? 1???????????? 16???????????? 1?? 3?NN????????
??????????????? 49???????????? ReLU??????????































NNe???? 0.315 ± 0.017 0.03









????????? 8??????????????? 1??? 4913???????????







????? ??????????????? 37 + 4
????? ????? 37
??? ???????????? (4 + 37) × 86
???? ?????????????????????????????? (4 + 4 + 7 + 37) × 20
????? ???????? 4







??????????????? 1???? 2???? 3????? 5???????? 1? 3
??????? 256???? 2??????? l′????l??? l′? 1?2?4?. . . ??????
?????????????????????????????????AE? 9, 827l + 4, 913
??MAE? 513l′ + 2, 520, 881?????
???????ReLU??????????????Adam????????? γ? 2× 10−6




AE?MAE????????????????? 8??? 15 ????????????
??????????????????????????? 8??????????AE? l?
1, 4, 16, 64, 256, 1024?????????????????????????? l?1, 4, 16, 64, 256,
1024???????????9???????????????10??????????AE? l
?2, 8, 32, 128, 512?????????????????????????? l?2, 8, 32, 128, 512
??????????? 11??????????????
l?????????????????????????????????????????




? 12??????????MAE? l′? 1, 4, 16, 64??????????????????
???????? l′? 1, 4, 16, 64??????????? 13???????????????
14??????????MAE? l′? 2, 8, 32, 128????????????????????







??MAE? l′? 2, 4, 8, 16????l = l′???AE???????????????????







? 8: ????? 1 (AE) ? 9: ????? 1 (AE??)
? 10: ????? 2 (AE) ? 11: ????? 2 (AE??)
? 12: ????? 1 (MAE) ? 13: ????? 1 (MAE??)
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? 14: ????? 2 (MAE) ? 15: ????? 2 (MAE??)
? 9: AE?MAE??????






















36 × 22 × 4, 913????????NNAE????? 16???????????A??? 4,913








??????? ReLU?????????????? Adam????????? γ? 10−3?
















? 17: ????? (NNAE)
? 10: NNAE?????
???? ????









????? 18???????????A??? 4,913???? 256???B??? 258???
? 4???C??? 4???? 1???D??? 792???? 1?????????????







??????? ReLU?????????????? Adam????????? γ? 10−3?


















? 19: ????? (NNAEE)
? 11: NNAEE?????
???? ????
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